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The present invention is a method for producing ready to use
RFID devices in a convenient and economical manner. The
method in one embodiment includes a substrate having a first
a second face and applying a pattern of adhesive to the first
face ofthe substrate. A conductive foil is then laminated to the
pattern of adhesive, and the conductive foil is cut to form a
plurality of antenna patterns. A chip is applied to each of the
antenna patterns. Printing is applied on the second face of the
substrate to create distinct printed areas. Each of the printed
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the substrate.
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1
METHOD FOR MAKING SHORT RUN RADIO
FREQUENCY IDENTIFICATION TAGS AND
LABELS

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of U.S. Provi-
sional Application Nos. 61/354,380 filed Jun. 14, 2010,
61/354,388 filed Jun. 14, 2010, and 61/354,393 filed Jun. 14,
2010, all of which are incorporated herein by reference in
their entireties.

FIELD OF THE INVENTION

The present invention is found in the field of manufacturing
radio frequency identification (“RFID”) devices. More par-
ticularly the present invention relates to a method, system and
apparatus for producing RFID tags, labels, tickets, brochures
and other printed materials in short production runs.

BACKGROUND OF THE INVENTION

RFID devices can be produced in a number of different
methods and commonly include some sort of chip attachment
to an antenna which is then used to make an RFID device. The
chip can be attached either through the use of a strap or may
be applied directly to the antenna. The antenna is a conductive
material which may be produced by etching, die cutting or
printing of conductive ink on a substrate.

Conductive laminates such as foil laminates are used in a
number of applications, ranging from containers for micro-
wave packages to smart cards. Such laminates have regularly
been created by die cutting, stamping, and other mechanical
processes that generally lend themselves well to high speed
situations in which a relatively simple shape or pattern can be
created.

The increased demand for circuits has created a need for a
manufacturing method that can quickly and efficiently pro-
duce such circuits. Once such method is disclosed in U.S.
Patent Application No. 2007/0171129 Al. This method
includes the steps of providing a reinforced metal foil lami-
nate, having a metal foil layer bonded to a reinforcement
layer, and a carrier layer bonded to the metal foil laminate.
The method includes the step of using a rotary die cutter to cut
an antenna pattern through the metal foil laminate to the
carrier layer. The method concludes by removing an undes-
ired matrix portion of the reinforced metal foil laminate to
provide a metal foil laminate antenna disposed on the carrier
layer.

A rotary die cutter has been used to produce various struc-
tures because it is both fast and inexpensive. However, rotary
die cutters have poor resolution and are currently limited to
having a minimum distance between cut lines of about 1 mm.
An additional problem with using a rotary die cutter to cut a
construction requiring high precision and tolerance is that the
cylindrical die used by the rotary die cutter cannot be quickly
or easily changed. Accordingly, the design is not readily
changeable, and thus it is often not economically feasible to
produce small batches of a particular design because of the
need to constantly change out die heads. Furthermore, any
change in design would require a large lead-time, as a new
cylindrical die must be manufactured each time the design is
changed. This can create a large inventory of die heads, the
storage of which can occupy valuable factory floor space.

What is needed therefore is a method and apparatus that
can produce small batch of RFID devices in a finished format
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2

that is ready to use and relatively inexpensive so that RFID
device manufacturing can be co-located with the manufactur-
ing of consumer goods such as apparel items.

BRIEF SUMMARY OF THE INVENTION

The embodiments of the present invention described below
are not intended to be exhaustive or to limit the invention to
the precise forms disclosed in the following detailed descrip-
tion. Rather, the embodiments are chosen and described so
that others skilled in the art may appreciate and understand
the principles and practices of the present invention.

The present invention provides a method, system and appa-
ratus for producing RFID devices in small batches or a short
run format and in a collocated environment with a consumer
goods production facility.

In one exemplary embodiment of the present invention, a
method for producing a ready to use RFID device for con-
sumer goods is described and includes the steps of providing
a substrate, with the substrate having first and second faces.
Then applying a pattern of adhesive to the first face of the
substrate and laminating a conductive foil to the pattern of
adhesive. Next, the conductive foil is cut to form to form a
plurality of antenna patterns. A chip is applied to each of the
antenna patterns. Then, printing is applied on the second face
of the substrate to create distinct printed areas. FEach of the
chips is encoded and placed on each of the antenna patterns.
Each of the distinct printed areas is read and the information
is matched with each of the distinct printed areas to informa-
tion encoded in each of the chips. Finally, each of the distinct
printed areas are separated from the substrate.

In a still further exemplary embodiment of the present
invention, an apparatus for producing a ready to use RFID
device for consumer goods is described and includes a supply
of' material and a supply of conductive material. An adhesive
coating station for applying a pattern of adhesive to the supply
of' material. A laminating station for laminating the supply of
conductive material to the pattern of adhesive. A first cutting
device for cutting an antenna pattern in the conductive mate-
rial. A first printing device for printing human and or machine
readable indicia on the supply of material. A chip placement
device for placing a chip on the antenna pattern to form an
RFID device and an encoding station for encoding informa-
tion on to the chip. The apparatus also includes a computer for
comparing the information the encoded information with the
human and/or machine readable indicia.

In a yet further embodiment of the present invention, an
intermediate assembly of a plurality of ready to use RFID
devices for consumer goods is described and includes a sub-
strate that has a plurality of distinct antenna patterns, with
each antenna pattern including a conductive foil formed by
one of laser cutting or cold foil processing. A pattern of
adhesive is coextensive with the antenna pattern and a sub-
strate on which the adhesive pattern and antenna pattern are
disposed. A plurality of chips, with each of the chips being
encoded with information and each of the chips is connected
to one of the plurality of antenna patterns. A plurality of
printed areas provided on the substrate, each of the printed
areas in association with one of the plurality of antenna pat-
terns forming an RFID device. The printed indicia matches
the information encoded on each of the plurality of chips.
Each of the RFID devices is removable from the substrate to
form a plurality of ready to use RFID devices.

In a still further exemplary embodiment of the present
invention, a system for producing ready to use RFID devices
is described and includes a manufacturing location for pro-
ducing consumer goods. A computer for determining types of
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consumer goods being produced and for providing instruc-
tions for creating and encoding RFID devices for use in
association with the consumer goods.

Continuing with a description of the presently described
embodiment, an RFID production unit is provide for use with
the system, the RFID production unit including a supply of
material and a supply of conductive material. An adhesive
coating station for providing an adhesive pattern. A laminat-
ing station for laminating the conductive material to the adhe-
sive pattern. A cutting station for cutting an antenna pattern to
substantially match the adhesive pattern. A chip attaching
station for attaching the chip to the antenna pattern. A printing
station for printing human and or machine readable indicia on
the supply of material. A reader for reading information
encoded on the chip and for matching the information to the
human and or machine readable indicia. The RFID produc-
tion unit and manufacturing location are collocated with one
another.

Other features and advantages of the present invention will
become apparent to those skilled in the art from the following
detailed description. It is to be understood, however, that the
detailed description of the various embodiments and specific
examples, while indicating preferred and other embodiments
of the present invention, are given by way of illustration and
not limitation. Many changes and modifications within the
scope of the present invention may be made without departing
from the spirit thereof, and the invention includes all such
modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

These, as well as other objects and advantages of this
invention, will be more completely understood and appreci-
ated by referring to the following more detailed description of
the presently preferred exemplary embodiments of the inven-
tion in conjunction with the accompanying drawings, of
which:

FIG. 1 depicts a front view of an exemplary intermediate
assembly produced in accordance with the method and sys-
tem of the present invention;

FIG. 2 provides a schematic of an exemplary apparatus
used in connection with practicing the present invention;

FIG. 3 shows a schematic of an exemplary system used in
connection with practicing the present invention; and

FIG. 4 illustrates a block diagram setting forth an exem-
plary method of practicing the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The apparatuses and methods disclosed in this document
are described in detail by way of examples and with reference
to the figures. Unless otherwise specified, like numbers in the
figures indicate references to the same, similar, or corre-
sponding elements throughout the figures. It will be appreci-
ated that modifications to disclosed and described examples,
arrangements, configurations, components, elements, appa-
ratuses, methods, materials, etc. can be made and may be
desired for a specific application. In this disclosure, any iden-
tification of specific shapes, materials, techniques, arrange-
ments, etc. are either related to a specific example presented
or are merely a general description of such a shape, material,
technique, arrangement, etc. Identifications of specific details
or examples are not intended to be, and should not be, con-
strued as mandatory or limiting unless specifically designated
as such. Selected examples of apparatuses and methods are
hereinafter disclosed and described in detail with reference
made to FIGURES.
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The present invention provides for the production of small
batches of RFID devices, that can be produced in short runs,
production runs ranging from one RFID device to perhaps a
thousand separate units. The method, apparatus and system of
the present invention can be used to create a plurality of
individual RFID devices that can either change device con-
figuration from device to device or may produce a specific
number of a particular unit, then change configurations to
complete a particular order requested by an end user. For
example, a customer may request fifty units of a first type of
RFID device and then 100 units of a second type of RFID
device.

Reference is now directed to FIG. 1 of the present invention
which shows an intermediate 10. As used herein, the term
intermediate refers to a product that undergoes one or more
processing steps in order to provide a finished product. For,
example with reference to the current FIG. 1, a plurality of
discrete or distinct printed areas 12, 20 and 30 that include
RFID devices are provided on a sheet 11 which may subse-
quently be severed or otherwise removed from the sheet.
Certain RFID devices, such as 20 which is a label, may have
an adhesive coating (not shown) applied prior to being used.
RFID device 12 may undergo a folding step along fold line 18
and then an attaching step to connect the device 12 to a
consumer good.

The discrete or distinct printed areas distinct printed areas
12,20 and 30 are selected from a group including tags, labels,
hang tags, badges, shelf talkers, flyers, brochures, marketing
collateral, tickets, cards and combinations thereof.

Sheet 11 has a front face which is shown in FIG. 1 and arear
face which is not shown. The sheet 11 is provided with indicia
and in this example includes machine readable information
40 and an RFID device 42. The indicia 40 and RFID device 42
can be used to help track a particular job or production order
or to provide instructions to the apparatus to produce the
particular order being contemplated. The code and RFID
device can be read by machine such as a bar code scanner or
RFID reader.

The intermediate 10, still referring to FIG. 1, as previously
indicated includes the sheet 11 having a first face 114 and a
second face 115, and several distinct printed areas 12, 20 and
30 to be used for a particular application. First area, or hang
tag intermediate 12 in this example, shows human readable
indicia 14 and machine readable indicia 15 (bar code) on a
first side and a RFID antenna 16 and chip 17 on the second
side. The human and machine readable indicia as shown may
relate to retailer information, brand information, pricing or
any information that the particular customer requires. The
two sides are separated by a fold line 18. Tag 12 is held to the
sheet 11 by aseries of ties 19 which are created when the sheet
11 is perforated around the perimeter of the tag. The perfo-
rations 19 are shown extending around the perimeter and can
be easily broken so as to separate the tag 12 from the sheet 11
and then subject to further processing, e.g. folding and attach-
ing to a consumer good.

The next distinct printed area 20 shown in FIG. 1 is
depicted as a label intermediate. The label intermediate 20,
again has human readable indicia 21 and machine readable
indicia 22 which again can relate to any information that has
been requested by the customer for whom the order is being
created. The label intermediate 20 also has an RFID device
23. It should be pointed out that the RFID device 23 of label
intermediate 20 is different than the RFID device 16/17 of
hang tag intermediate 12 further illustrating the flexibility of
the present invention. That is, one intermediate assembly can
have a first RFID device design and another intermediate
assembly can have a different RFID device design.
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The label intermediate 20 is also held in place in the sheet
11 by a series of ties 24 which again allow for the label
intermediate 20 to be readily and easily separated from the
sheet 11 when required for use or further processing.

The final intermediate assembly 30 shown on sheet 11 of
FIG. 1, provides a high frequency (HF) RFID label. This is
further distinct from the RFID devices shown in connection
with distinct printed areas 12 and 20, which for example may
be ultra high frequency labels (UHF). The HF device includes
a plurality of coil windings 31 and a chip/bridge 32 connect-
ing each end of the coil to complete the circuit.

Reference is now directed to FIG. 2 of the presently
described invention. The schematic starts with a supply of
material 50. The supply of material 50 may be selected from
one of paper, woven fabric, non-woven fabric or plastic.
While the supply of material 50 has been depicted as a con-
tinuous roll of material, it should be understood that the
supply may consist of one or more pre-cut sheets and, the
invention may be practiced in a sheet feed configuration.

The supply of material or web 50 is fed to an adhesive
applicator 52. The adhesive, which may be a pressure sensi-
tive or other suitable adhesive, can be applied in a pattern that
will be in the shape or form of the antenna used for the RFID
device that will be formed as seen in connection with FIG. 1
of the intermediate sheet or may be full or flood coated on to
the supply 50 which will then later undergo a curing process
to create tacky and non-tacky areas, with the tacky areas
corresponding to the antenna patterns that are to be created.
The curing can be done by UV energy or other suitable
process.

The present invention contemplates that the adhesive may
include optical brighteners. In a preferred embodiment, the
optical brighteners are a fluorescent powder that is approxi-
mately 1% by weight of the adhesive and more preferably
about 0.5% by weight of the adhesive. Other triggers or sig-
nals can be used to initiate the laser and register the patterns
to be formed in the web such as cuts or slits in the web, taggant
inks, printing inks and the like.

The optical brighteners may be provided in the area where
the cutting of at least one pattern for a foil or conductive
laminate is to occur in the foil laminate layer. The optical
brighteners may be printed on top of the adhesive layer rather
than mixed within the adhesive layer. Additionally, it is con-
templated by the present invention that the optical brighteners
may be printed on top of the substrate as opposed to mixed or
on top of the adhesive layer. In this embodiment, it is pre-
ferred that the adhesive layer is clear or transparent so that the
optical brighteners may be seen through the adhesive layer.

Additionally, in one embodiment of the present invention,
optical brighteners may be printed in the shape of the foil or
conductive laminates that are going to be constructed out of
the foil or conductive layer or material.

Next, a supply of conductive material 54, such as a foil,
alloy or conductive ink on a transfer sheet is passed to be in
juxtaposition with the first supply 50. The conductive mate-
rial 54 is then laminated in part to the supply 50 by laminating
station 56. The partial lamination occurs only the in the areas
of the adhesive pattern or the tacky portions of the adhesive
pattern. As the foil is not fully laminated to the web, the foil
creates a 100% fully recyclable material when removed as the
foil is not contaminated with adhesive or has portions of the
substrate connected to the foil.

Continuing with a discussion of FIG. 2, the combined web
57 is then fed to a cutting or antenna forming station 58. The
cutting or forming may be accomplished by one of die cut-
ting, laser cutting or cold foil processing. The cutting or
forming station may also have multiple elements, such as a
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first die cutting or cold foil process and then laser cutting. As
used herein an exemplary cold foil process refers to printing
an adhesive or other curable pattern onto a substrate then
applying a foil layer over the pattern, laminating the foil to the
pattern so that the foil sticks to the pattern and then stripping
away the foil, leaving the pattern on the substrate covered
with the foil layer.

Once the antenna pattern is formed by the cutting forming
station 58, the remaining matrix of material is rewound at
station 60. The now partially laminated web 57, partially
laminated as it has the conductive patterns of material
adhered to the supply 50, but the remaining amount of mate-
rial has been removed. The web 57 then moves the chip or
strap placement station 62 where a chip or strap is placed on
the antenna to complete the assembly of the RFID device.
Next, the RFID device (chip or strap) is encoded at station 64
with information relating to the product to which the discrete
printed area (see FIG. 1) is to be associated (attached,
adhered, etc.)

Continuing with a discussion of FIG. 2, the web 57 then
travels to a printing station 66 where human and or machine
readable indicia is provided on the web (see FIG. 1). The
indicia is printed in each of the discrete areas and may also be
printed on the margins of the web. Once the printing is com-
plete, the encoded RFID devices and indicia are read and/or
scanned, respectively at station 68. In the event that the read-
ing/scanning reveals that the information encoded on the
RFID device and printed indicia do not match, the discrete
printed area is discarded into discard area 70. This may be
accomplished by punching out the discrete printed area such
as by a rotary punch, plunger or other suitable device. The
remaining web 57 having one or more discrete areas where
the encoding and the printed indicia match, is then passed to
a separation station 72. Each of the discrete areas are then
collected at station 74 and may then be shipped or otherwise
delivered to the end user that requested the particular order.

Turning now to FIG. 3 an exemplary system for use in
procuring products in connection with the present invention is
presented and is referenced generally by numeral 100. The
system 100 includes a first location 110, such as a customer
location, which may be a company headquarters, distribution
or procurement location or other site where ordering and
processing products is performed. The first location 110 is
connected via a global communications network 120 to a
second location 130, which may include for example assets
for producing consumer products 150 and an RFID produc-
tion unit 140. Ideally, both the RFID production unit 140 and
the consumer products manufacturing assets 150 are collo-
cated, but it should be understood that the two units 140 and
150 may be at distinct physical locations but connected by a
communications systems to allow the units to easily and
readily communicate with one another.

The system 100 of the present invention will start with an
order for consumer goods or other products emanating the
first location or customer location 110. The order will be sent
the global communications network 120 to the second loca-
tion 130 that houses, in this example, both the RFID produc-
tion unit 140 and the assets 150 that are used in the manufac-
turing the product that is the subject of the order generated by
the first location 110.

The order will be received by the second location 130
which will commence a sequence of generation of interme-
diates as provided in FIG. 1, as well as the production of
consumer goods or other products. As the consumer goods or
products are created by the manufacturing assets 150 and are
collected, the discrete printed areas of FIG. 1 are separated
and attached to the consumer goods or other products. The
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attachment includes the removal of each of the discrete
printed areas that are held by ties as discussed above in the
sheet of the intermediate, and then connected to the consumer
goods such as by adhering, affixing, or otherwise attaching.
Once the tags are associated with the consumer goods, the
goods can then be shipped to the first location 110 or to
another location that has been designated in the order that
initiated the sequence.

Reference is now directed to FIG. 4 in which a block
diagram showing an exemplary method of producing a fin-
ished RFID device or intermediate (as shown in FIG. 1) is
provided. The process commences for example at step 210 in
which a supply of material is provided. It should be under-
stood that the supply of material can be provided in either a
continuous format, such as a roll of material, or in a cut sheet
format, where a stack of sheets are provided to the apparatus
to provide the supply. The supply of material may have a
plurality of antennas for use in forming the RFID devices. The
antennas that are provided may have a generic pattern that
will need to be further cut or modified in order to produce the
final antenna pattern that is sought. Alternatively, a supply of
blank material can be provided and conductive material then
subsequently adhered and attached to the substrate to make
the antenna supply.

Where the supply of material is provided with a first
antenna structure of a particular format that antenna structure
can be further modified such as by cutting with a laser cutter
or mechanical die cutter. In this manner, a large pre-formed
stock can be created that can be tailored to meet a number of
applications thereby meeting the needs of a large number of
customer applications. For example, the assembly created
using the apparatus of FIG. 2 can be fed into the process of
FIG. 4 and further modified as described above by laser
cutting.

It should be understood, that FIG. 4 provides for the pro-
cessing of a particular supply of material and that the appa-
ratus used in connection with the forming of the intermedi-
ates, including the steps of applying an adhesive, creating a
pattern, laminating a foil layer to the adhesive pattern, cutting
of the pattern and other associated steps are intended to be
included in the present method and that for the sake of brevity
the steps are not necessarily repeated herein.

Next, at step 220 a first printing of fixed indicia can occur.
For example, this printing can include such things as the name
of'the retailer, or other information that does not change from
tag to tag. At step 225, variable information is provided to the
material. The variable information may for example be a size,
color, price or such other information that may change from
tag to tag. Next, the information contained in the variable
information 230 is verified by scanning, or other reading of
the information. The information can be both human and
machine readable indicia.

The printing that is provided can be accomplished by any
number of suitable printing methods, such as non-impact, e.g.
ink jet, ion deposition, laser printing, impact printing, thermal
transfer or such other process as may be requested by the
consumer or may lend itself to the production of intermedi-
ates and tags/labels as required herein.

At step 240, RFID chips which may also be provided in a
strap configuration are fed to the supply of material. Then
each of the chips or chips with straps are encoded at step 245
with information that corresponds to the variably printed
information and, when required also the fixed information
provided earlier in the process. That is, as each discrete por-
tion of the supply as shown in FIG. 1 is provided with unique
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indicia, the chips are also encoded with unique indicia relat-
ing to the products with which the RFID chips are to be
associated.

Once the chips have been encoded at step 240, the chips or
chips in a strap format are provided to the supply of material
and attached at step 250. The chips/straps are attached in
registry with the chip attachment point of the antenna.

Next, for example when hang tags are being created, the
supply of material is plow folded or sealed at step 255. That s,
with respect to plow folding, one panel is folded over on top
of'the other so as to create a closure assembly. Alternatively,
ifalabel arrangement is provided, an adhesive may be applied
to the web and sealed to the web. The adhesive may be applied
as part of a transfer tape construction, adhesive and liner. In a
transfer tape configuration, the adhesive will have a greater
affinity for the supply of material as opposed to the liner such
that the adhesive will remain with the supply of material and
not the liner when the adhesive is needed for use.

The final format of the discrete areas to be created is done
at step 260, and an area around the RFID device and printing
is created to facilitate separation later as shown in FIG. 1. At
step 265 the encoding of the RFID chips and printing is
verified to ensure that the RFID chips and printing correspond
to one another. If there is no match between the encoded
information on the chips and the information printed on the
tags, the tags or discrete printed areas can be removed from
the supply of material or alternatively can be marked so show
that the tag is defective so that it will not be used at a later
time.

Next, at step 270 the discrete printed areas or now tags or
labels are collected so that they can be shipped or delivered at
step 275 to the manufacturing location where the consumer
goods and the RFID production device are located.

It will thus be seen according to the present invention a
highly advantageous method, system and apparatus has been
provided. While the invention has been described in connec-
tion with what is presently considered to be the most practical
and preferred embodiment, it will be apparent to those of
ordinary skill in the art that the invention is not to be limited
to the disclosed embodiment, and that many modifications
and equivalent arrangements may be made thereof within the
scope of the invention, which scope is to be accorded the
broadest interpretation of the appended claims so as to
encompass all equivalent structures and products.

The inventors hereby state their intent to rely on the Doc-
trine of Equivalents to determine and assess the reasonably
fair scope of their invention as it pertains to any apparatus,
system, method or article not materially departing from but
outside the literal scope of the invention as set out in the
following claims.

What is claimed is:

1. A method for producing a ready to use RFID device for
consumer goods, comprising;

providing a substrate, the substrate having first and second

faces;

applying a pattern of adhesive to the first face of the sub-

strate;

laminating a conductive foil to the pattern of adhesive;

cutting the conductive foil to form to form a plurality of

antenna patterns;

applying a chip of plurality chips to each of the antenna

patterns;

printing on the second face of the substrate to create dis-

tinct printed areas;

encoding each of the chips and placing each of the chips on

each of the antenna patterns;

reading information of each of the distinct printed areas;
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matching information of each of the distinct printed areas

to information encoded in each of the chips; and
separating each of the distinct printed areas from the sub-
strate.

2. The method of claim 1, including a further step of punch- 5
ing out distinct printed areas where the information of each of
the printed areas does not match the encoded information
after the step of matching.

3. The method of claim 1, wherein the step of printing
includes machine and human readable indicia. 10
4. The method of claim 1, wherein the step of cutting is

conducted by one of laser cutting or cold foil processing.

5. The method of claim 1, including a further step of cre-
ating a plurality of second antenna patterns after the step of
cutting the conductive layer. 15

6. The method of claim 1, wherein the step of printing is
accomplished by one of ink jet printing, laser, non-impact
printing or a combination thereof.

7. The method of claim 1, including a further step of print-
ing a conductive pattern on the substrate after the step of 20
cutting.

8. The method of claim 1, including a further step of col-
lecting each of the distinct printed areas for an order after the
step of separating.

9. The method of claim 1, wherein the distinct printed areas 25
are selected from a group including tags, labels, hang tags,
badges, shelf talkers, flyers, brochures, marketing collateral;
tickets, cards and combinations thereof.

#* #* #* #* #*



